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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hydrogen storage alloy molding for an alkali secondary battery 
negative electrode and a molding electrode capable of preventing the disintegration of the molding 
electrode caused by charging and discharging even when a molding not including a collector support 
(conductive core material) is used as the electrode, ensuring the predetermined discharge capacity, and 
increasing a manufacturing yield in molding by using the alloy powder of a particle size of several ten |xm. 
SOLUTION: The hydrogen storage alloy powder, carbon colloid and a binder are mixed and granulated, and 
the granulated powder is pressed and molded, and then impregnated with a solution of the binder or 
another binder to manufacture the molding electrode. 
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* NOTICES * 

OTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The Plastic solid for nickel hydoride batteries which comes to contain a hydrogen storing metal alloy 
and the carbon powder obtained from carbon colloid. 

[Claim 2] The Plastic solid for nickel hydoride batteries according to claim 1 with which the pure part of the 
above-mentioned carbon powder is contained 0.5 to 10% of the weight. 

[Claim 3] The nickel hydoride battery using the Plastic solid for nickel hydoride batteries according to claim 1 
or 2. 

[Claim 4] The manufacture approach of the Plastic solid for nickel hydoride batteries including carrying out 
mixing granulation of hydrogen storing metal alloy powder, carbon colloid, and the binder, and sinking the 
granulation powder into the solution of this binder or other binders after pressing. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] even if this invention repeats charge and discharge in more detail about a Plastic solid 
electrode and its manufacture approach for a long period of time — breaking and deformation — not happening - 
- again — the inside of the electrolyte of a strong base — alloy corrosion — going on — hard — in addition — and 
it is related with the hydrogen storing metal alloy which was excellent in the discharge property, the Plastic 
solid electrode containing carbon powder, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Electrochemically, hydrogen storing metal alloys are occlusion and the 
intermetallic compound which can be made to emit, and hydrogen is mainly used as an electrode material for 
negative electrodes of an alkaline battery. Since it is hydrogenated in the case of charge of an electrode and 
dehydrogenation of this alloy is carried out in the case of discharge, it is accompanied by fluctuation of the 
volume at the time of charge and discharge. Therefore, in an alloy independent, the electrode destruction 
accompanying alloy destruction arose and utilization as an electrode was not completed. Therefore, generally, a 
hydrogen storing metal alloy lump is used as the powder of fixed particle size by machine grinding etc., and the 
electrode applied to current collection base materials, such as foaming nickel and a punching metal, is used. 
[0003] The electrode structure of such a conventional type is shown in drawing 1 . In the electrode of a 
conventional type, the binder 3 is used for omission prevention of the hydrogen storing metal alloy powder 4 
from the current collection base material 1. Moreover, in order to secure the conductivity of the hydrogen 
storing metal alloy powder 4 and the current collection base material 1, the electrical conducting materials 2, 
such as carbon and nickel powder, are added. In a water solution, the electrode of such a conventional type 
often kneads hydrogen storing metal alloy powder, slurs it with a binder and an electrical conducting material, 
and is produced by carrying out a fabricating operation to a current collection base material, after being applied 
and filled up. 

[0004] It is effective to, make the rate that the hydrogen storing metal alloy to the whole electrode occupies 
increase on the other hand, in order to raise the electrode capacitance of a negative electrode. As the best 
approach, if an electrode is producible with a hydrogen storing metal alloy, the nickel hydrogen battery of high 
capacity will become producible, this invention persons produced without the current collection base material or 
the binder the porous body which uses and sintered [ fabricated and ] the hydrogen storing metal alloy powder 
of a specific particle size (particle diameter which is extent to which the pulverization accompanying 
hydrogenation and dehydrogenation does not advance to a hydrogen storing metal alloy) as the approach. Since 
the sintered compact of this porosity does not contain the ingredient which is not contributed to hydrogen 
absorption bleedoff of a current collection base material, a binder, etc., an alloy fill is high and has a high 
electrode capacitance consistency. However, in case such a sintered compact electrode is manufactured, the 
dimensional change by sintering follows, for this reason, in the electrode which needs dimensional accuracy, 
machine and process it — the alloy of a part becomes useless. Therefore, it is requested that the Plastic solid 
without a dimensional change which does not make an alloy useless by processing is used for an electrode. 
[0005] With the Plastic solid without a dimensional change, it is also requested that a predetermined electrode is 
produced with sufficient dimensional accuracy, and it is considered in the Plastic solid which consists only of 
the end of an alloy powder. By this approach, since it is necessary to hardly process it, an alloy loss is hardly 
generated, either. However, since the bulk density of a Plastic solid becomes lower than the bulk density of a 
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sintered compact when the fabricating operation of the end of an alloy powder is earned out and the Plastic 
solid electrode of a request is used as an electrode, the electrode capacitance consistency of an electrode falls 
[ the part ]. Here, bulk density shows volume density including the pore section of a sintered compact Plastic 
solid. However, countermeasures, such as using an alloy with a high alloy capacity (mAh/g) per unit weight as a 
means which raises the electrode capacitance consistency of a Plastic solid, or heightening a particle-size- 
blending method and compacting pressure, and raising pack density, are mentioned. 

[0006] Moreover, the Plastic solid which does not contain a binder has a weak mechanical strength, and cannot 
perform necessary minimum processings (for example, fine adjustment processing of the height direction etc.). 
When it uses as an electrode, electrode breaking accompanying charge and discharge occurs, the alloy powder 
which constitutes a Plastic solid electrode drops out, and it becomes impossible moreover, to achieve the 
function as an electrode. As it is in JP,1-119501,A, JP,8-7891,A, JP,9-31502,A, JP,4-181655,A, and JP,59- 
147032,A, various examination is made [ object / containing hydrogen storing metal alloy powder and a binder / 
pressing ] about the object for hydrogen storage, or the object for alkali rechargeable battery negative 
electrodes. However, in case carbon powder was fabricated as the hydrogen storing metal alloy powder which 
pulverized particle size to dozens of micrometers, and an electric conduction agent, it was difficult for a 
moldability to be dramatically bad and to produce a carbon powder addition addition form electrode by the 
springback at the time of shaping depressuring. 
[0007] 

[Problem(s) to be Solved by the Invention] Even when the Plastic solid which does not contain a current 
collection base material (conductive core material) is used as an electrode, this invention can prevent breaking 
of the Plastic solid electrode by charge and discharge, and can obtain a predetermined discharge capacity, and 
aims at developing the high hydrogen storing metal alloy Plastic solid for alkali rechargeable battery negative 
electrodes of the production yield at the time of fabricating using the alloy-powder end of the particle size 
which is dozens of micrometers. 
[0008] 

[Means for Solving the Problem] this invention persons found out that this trouble is solved by being alike by 
using the granulation powder which kneads a binder and the carbon colloidal solution to hydrogen-storing- 
metal-alloy powder, and is obtained, as a result of inquiring wholeheartedly in view of the above-mentioned 
trouble, fabricating a porous body with predetermined bulk density, and making the opening and the alloy front 
face in which the above-mentioned hydrogen-storing-metal-alloy powder contacts, and they are formed 
distribute and contain a binder. 

[0009] The hydrogen storing metal alloy Plastic solid for alkali rechargeable battery negative electrodes of this 
invention distributes and contains a binder on the opening and alloy front face on which the hydrogen storing 
metal alloy granulation powder to which carbon powder and a binder were made to adhere is contacted and 
formed in a hydrogen storing metal alloy powder front face, and is preferably characterized by bulk density 
being 3.5 - 6.0 g/cm3. Consequently, the moldability yield was good, and could prevent breaking of the Plastic 
solid electrode by charge and discharge, and the electrode with a high utilization factor became producible. 
[0010] 

[Embodiment of the Invention] First, the hydrogen storing metal alloy powder used by this invention is 
explained. Especially about a hydrogen storing metal alloy lump's presentation and manufacture approach of 
using for hydrogen storing metal alloy powder, it is not limited and ************** which has the structure of 
ABn (n is the positive number of 0.5-6) and BCC-Ra Beth structure can be used. 

[001 1] Here, the case of AB5 system hydrogen storing metal alloy presentation is explained to a detail as an 
example. In AB5 system, the A side element is the mixture of the rare earth elements more than La 
independence or a kind, and La. specifically, the mixture which added other rare earth elements is mentioned to 
La, Mm (Mm expresses a misch metal and permutes a part of La with the rare earth elements of Ce, Pr, Nd, or 
others.), Lm(s) (Lm — La — rich — Mm is expressed.), or such mixture, moreover, inside of rare-earth-elements 
mixture La — more than 20 mol % — containing is desirable. As a B side element, the presentation which 
consists of (nickel) a(Co)b(aluminum) c(Mn) d(M) e is desirable, a is the positive number of 1.8-6.0 here, and, 
for b, 0 or 1.0 or less positive number, and c are [ 0 or 1.0 or less positive number, and e of 0 or 1.0 or less 
positive number, and d ] 0 or 0.5 or less positive number. M is a kind of element chosen from a group which 
consists of Si, Fe, Pb, Ti, calcium, Mg, Cu, In, Zn, Cr, and Zr at least. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/3/2005 



JP.2002-231235.A [DETAILED DESCRIPTION] 



Page 3 of 7 



[0012] After mixing each metallic element of the above-mentioned presentation, after making an alloy molten- 
metal-ize using a RF fusion furnace, an arc fusion furnace, etc. at the temperature of 1300-1600 degrees C, a 
hydrogen storing metal alloy lump is produced by cooling among the ambient atmosphere of inert gas, such as 
an argon. In this case, the hydrogen storing metal alloy thin band obtained by quenching methods, such as a 
chill roll method, and the hydrogen storing metal alloy spherical powder obtained by the disk atomizing method 
may be used. Moreover, you may heat-treat at the temperature in inert atmospheres, such as Ar, and around 
1000 degrees C if needed. 

[0013] Furthermore, a hydrogen storing metal alloy lump is ground and hydrogen storing metal alloy powder is 
produced. It grinds in mean particle diameter of 100 micrometers or less in inert gas ambient atmospheres, such 
as an argon and nitrogen gas, using a jet mill or attritor, a jaw crasher, a roller mill, a ball mill, 
BURAUMMIRU, etc. as the grinding approach. Or hydrogenation grinding may grind. Moreover, in the case of 
the hydrogen storing metal alloy spherical powder obtained by the disk atomizing method, you may use it in the 
state of spherical powder, and it may be further pulverized and used for the mean particle diameter of 20 
micrometers or less. Moreover, after grinding, you may use it, performing surface treatment. Since the 
pulverization accompanying charge and discharge is remarkable and a Plastic solid may collapse if it exceeds 
100 micrometers about the mean particle diameter of the hydrogen storing metal alloy powder in this case, 100 
micrometers or less are desirable. Moreover, in order to control the alloy surface corrosion and capacity 
lowering by the strong-base electrolytic solution, 5 micrometers or more are desirable. 
[0014] In this way, a binder is made to adhere to the obtained hydrogen storing metal alloy powder, it 
fabricates, and a hydrogen storing metal alloy Plastic solid is acquired. First, the granulation powder of the 
binder adhesion by hydrogen storing metal alloy powder in semi-dry process or wet granulation is prepared. 
Consequently, the flow nature of fine particles improves and homogeneity restoration of the fine particles to 
shaping metal mold is attained. Therefore, the consistency inside a Plastic solid can become homogeneity and 
the manufacture yield of the Plastic solid at the time of shaping can be raised. 

[0015] Moreover, carbon colloid is added as an electric conduction agent at the time of granulation powder 
preparation. This carbon colloid distributes the carbon powder of submicron extent in a solution. Moreover, 
about an addition, if a carbon pure part exceeds 10 % of the weight in the last Plastic solid, the rate that the 
alloy powder in an electrode occupies may decrease, and an energy density may fall. Moreover, when fewer 
than 0.5 % of the weight in the last Plastic solid, there is no effectiveness as an electric conduction agent. 
Although especially the carbon particle diameter of the carbon colloid to be used is not limited, what has the 
particle size which is 1 micrometer - 0.01 micrometers is desirable. Moreover, although impalpable powder-like 
KJETCHD2N black etc. is otherwise considered as a carbon electric conduction agent, since a Plastic solid 
collapses at the time of shaping depressuring, it cannot be used. Moreover, a globular form or a non-globular 
form is sufficient as the configuration of the granulation powder in this case. 

[0016] Although the particle size of granulation powder is controlled with the configuration and magnitude of a 
Plastic solid to produce, when the pack density to a molding die is taken into consideration, it is 100-500 
micrometers still more preferably 1mm or less preferably. 

[0017] moreover , after knead the approach and the binder solution which be make to adhere to a front face in 
the end of an alloy powder , and make granulation powder to alloys , the end of an alloy powder , and carbon 
colloid , carry out the spray of the solution prepared so that a binder might become predetermined concentration 
about the method of preparation of granulation powder , the approach of evaporate a solvent and make 
granulation powder etc. be mention , and there be the approach of carry out fuel spray granulation using 
equipments , such as a spray dryer , further , and make granulation powder etc. Under the present 
circumstances, since a charge-and-discharge function will be spoiled if there are not much too many additions 
of a binder, it is not desirable. However, since the moldability of granulation powder will worsen and the Plastic 
solid manufacture yield will fall if too few to objection, the addition which will be contained about 0.5 to 3% of 
the weight in the last Plastic solid is desirable. 

[0018] As a binder to be used, a water-soluble binder is desirable, for example, celluloses, such as polyvinyl 
alcohol, a carboxymethyl cellulose, methyl cellulose, and hydroxypropylcellulose, gelatin, a polyethylene 
glycol, one or more sorts of polyvinyl pyrrolidones, etc. are mentioned, and can use water, alcohol, etc. as a 
solvent. 

[0019] A making machine is filled up so that it may become the configuration of a request of the above 
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granulation powder, and pressing is preferably carried out by compacting pressure 0.8 - 15 ton/cm2. The Plastic 
solid of this invention can fabricate configurations, such as a cylinder, a prism, and telescopic, freely. 
[0020] As the Plastic solid acquired by the above approach was mentioned above, although the manufacture 
yield improves, since it may damage in case it processes the appointed dimension or a cell can is loaded 
actually, since reinforcement is comparatively weak, it needs the impregnation process of a binder solution, and 
a desiccation process. Furthermore, in order to prevent breaking according this Plastic solid to charge and 
discharge, by being immersed with a binder for 0.1 to 24 hours, carrying out impregnation so that it may 
become 0.5 - 10% of the weight in the amount of whole about a binder into a Plastic solid, and carrying out 
stoving at a room temperature or room temperature -80 degree C, the pore section of a Plastic solid is adhered 
or filled up with a binder, and the effectiveness of the improvement in Plastic solid on the strength is acquired. 
[0021] This impregnation process is the approach of making a binder (solute) adhering to the alloy particle 
surface section which a binder water solution (solution) is fully infiltrate into the open pore section in a Plastic 
solid after fabricating a Plastic solid using capillarity using granulation powder, and only moisture (solvent) is 
evaporate after that, and faces the pore section inside a Plastic solid. Without spoiling the electric contact 
between alloy particles by this approach, since it becomes firm with a binder, Plastic solid reinforcement can be 
raised. 
[0022] 

[Example] Hereafter, although an example explains this invention to a detail further, this invention is not 
limited to this. 

1. The hydrogen storing metal alloy ingot (they are [ % of the weight / of Nd(s) / 34 % of the weight of La(s), 
45 % of the weight of Ce(s), 6 % of the weight of Pr, and / 15 / nickel ] 0.20 and aluminum about 0.75 and Mn 
in 3.75 and Co to an atomic ratio 1.0 0.30) manufactured with the production example 1 RF fusion furnace of 
the Plastic solid electrode for carbon powder content nickel-hydrogen cells was heat-treated in the argon, and 
the uniform hydrogen storing metal alloy ingot was prepared. Coarse grinding of the alloy ingot was carried out 
in nitrogen-gas-atmosphere mind. Furthermore, it ground so that it might become 500 micrometers of mean 
diameters by BURAUMMIRU, and the raw material for jet mills was obtained. Furthermore, in this invention, 
dry grinding of the hydrogen storing metal alloy was carried out under gas pressure 5.8 kgf/cm2 and nitrogen- 
gas-atmosphere mind with the jet mill, and hydrogen storing metal alloy impalpable powder with a mean 
particle diameter [ of 15 micrometers ] and a particle-size-distribution width of face of 1-100 micrometers was 
obtained. Next, surface treatment was carried out in 7 N-KOH which heated the ground impalpable powder, and 
the hydrogen storing metal alloy powder raw material was produced. Next, the solvent was evaporated, mixing 
said hydrogen storing metal alloy powder and carbon colloid (carbon particle diameter of about 0.8 
micrometers, trade-name shadow KONDAKUTIBU colloid II: product made from the Ebara YUJI light) for the 
5 % of the weight (trade name C-25GP) water solution of polyvinyl alcohol by Shin-Etsu Chemical Co., Ltd. at 
a predetermined rate. Then, through granulation powder was obtained to the screen of 300 micrometers of 
openings. The coating weight of the polyvinyl alcohol in this case is about 0.5% of the weight of granulation 
powder weight. Moreover, the added carbon powder pure daily dose is 3 % of the weight. Next, metal mold 
with a diameter of 20mm was filled up with 1.85g of this granulation powder, and the Plastic solid with a 
thickness of 1mm was acquired by compacting pressure 6 ton/cm2. This hydrogen storing metal alloy porosity 
Plastic solid was made immersed for 24 hours into the 5 % of the weight (trade name C-25GP) water solution of 
polyvinyl alcohol by Shin-Etsu Chemical Co., Ltd., it took out after that, and dried and the Plastic solid for 
nickel-hydrogen cell electrodes was acquired. 

[0023] The solvent was evaporated mixing the carbon colloid of a predetermined rate, and the 2 % of the weight 
(trade name SM-4000) water solution of methyl cellulose by Shin-Etsu Chemical Co., Ltd. of a predetermined 
rate for the hydrogen storing metal alloy powder produced like example 2 example 1. Then, through granulation 
powder was obtained to the screen of 300 micrometers of openings. The coating weight of the methyl cellulose 
in this case is about 0.5% of the weight of granulation powder weight. Moreover, the added carbon powder pure 
daily dose is 8 % of the weight. Next, metal mold with a diameter of 20mm was filled up with 1.85g of this 
granulation powder, and the Plastic solid with a thickness of 1mm was acquired by compacting pressure 6 
ton/cm2. Fixed time amount immersion was carried out into the 5 % of the weight (trade name C-25GP) water 
solution of polyvinyl alcohol by Shin-Etsu Chemical Co., Ltd. which dissolved this hydrogen storing metal 
alloy porosity Plastic solid, and it took out after that, and dried, and the Plastic solid for nickel-hydrogen cell 
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electrodes was acquired. 

[0024] The solvent was evaporated mixing the 5 % of the weight (trade name C-25GP) water solution of 
polyvinyl alcohol by Shin-Etsu Chemical Co., Ltd. of a predetermined rate for the hydrogen storing metal alloy 
powder produced like example of comparison 1 example 1. Then, through granulation powder was obtained to 
the screen of 300 micrometers of openings. The coating weight of the polyvinyl alcohol in this case is about 
0.5% of the weight of granulation powder weight. Next, metal mold with a diameter of 20mm was filled up 
with 1.85g of this granulation powder, and the Plastic solid with a thickness of 1mm was acquired by 
compacting pressure 6 ton/cm2. Fixed time amount immersion was carried out into the 5 % of the weight (trade 
name C-25GP) water solution of polyvinyl alcohol by Shin-Etsu Chemical Co., Ltd. which dissolved this 
hydrogen storing metal alloy porosity Plastic solid, and it took out after that, and dried, and the Plastic solid for 
nickel-hydrogen cell electrodes was acquired. 

[0025] The solvent was evaporated mixing the KETCHIEN black of a predetermined rate, and the 5 % of the 
weight (trade name C-25GP) water solution of polyvinyl alcohol by Shin-Etsu Chemical Co., Ltd. of a 
predetermined rate for the hydrogen storing metal alloy powder produced like example of comparison 2 
example 1. Then, through granulation powder was obtained to the screen of 300 micrometers of openings. The 
coating weight of the polyvinyl alcohol in this case is about 0.5% of the weight of granulation powder weight. 
Moreover, the added carbon powder pure daily dose is 3 % of the weight. Next, metal mold with a diameter of 
20mm was filled up with 1.85g of this granulation powder, and the Plastic solid with a thickness of 1mm was 
acquired by compacting pressure 6 ton/cm2. Fixed time amount immersion was carried out into the 5 % of the 
weight (trade name C-25GP) water solution of polyvinyl alcohol by Shin-Etsu Chemical Co., Ltd. which 
dissolved this hydrogen storing metal alloy porosity Plastic solid, and it took out after that, and dried, and the 
Plastic solid for nickel-hydrogen cell electrodes was acquired. 

[0026] The solvent was evaporated mixing the metal nickel powder (trade -name carbo nil nickel: product made 
from INCO) of a predetermined rate, and the 5 % of the weight (trade name C-25GP) water solution of 
polyvinyl alcohol by Shin-Etsu Chemical Co., Ltd. of a predetermined rate for the hydrogen storing metal alloy 
powder produced like example of comparison 3 example 1. Then, through granulation powder was obtained to 
the screen of 300 micrometers of openings. The coating weight of the polyvinyl alcohol in this case is about 
0.5% of the weight of granulation powder weight. Moreover, added nickel powder pure daily dose is 5 % of the 
weight. Next, metal mold with a diameter of 20mm was filled up with 1.85g of this granulation powder, and the 
Plastic solid with a thickness of 1mm was acquired by compacting pressure 6 ton/cm2. Fixed time amount 
immersion was carried out into the 5 % of the weight (trade name C-25GP) water solution of polyvinyl alcohol 
by Shin-Etsu Chemical Co., Ltd. which dissolved this hydrogen storing metal alloy porosity Plastic solid, and it 
took out after that, and dried, and the Plastic solid for nickel-hydrogen cell electrodes was acquired. 
[0027] The solvent was evaporated mixing the carbon colloid of a predetermined rate, and the 5 % of the weight 
(trade name C-25GP) water solution of polyvinyl alcohol by Shin-Etsu Chemical Co., Ltd. of a predetermined 
rate for the hydrogen storing metal alloy powder produced like example 3 example 1. Then, through granulation 
powder was obtained to the screen of 300 micrometers of openings. The coating weight of the polyvinyl alcohol 
in this case is about 0.5% of the weight of granulation powder weight. Moreover, the added carbon powder pure 
daily dose is 15 % of the weight. Next, metal mold with a diameter of 20mm was filled up with 1.85g of this 
granulation powder, and the Plastic solid with a thickness of 1mm was acquired by compacting pressure 6 
ton/cm2. Fixed time amount immersion was carried out into the 5 % of the weight (trade name C-25GP) water 
solution of polyvinyl alcohol by Shin-Etsu Chemical Co., Ltd. which dissolved this hydrogen storing metal 
alloy porosity Plastic solid, and it took out after that, and dried, and the Plastic solid for nickel-hydrogen cell 
electrodes was acquired. 

[0028] 2. The dimension of the Plastic solid for nickel-hydrogen cell electrodes acquired in the measurement 
examples 1-3 of apparent density gravity and the examples 1-3 of a comparison and weight were measured, and 
the apparent density gravity per hydrogen storing metal alloy was computed. 

[0029] 3. Compare the briquetting yield ball at the time of 20-piece production in the comparison examples 1-3 
of a briquetting yield ball, and the examples 1-3 of a comparison. 
[0030] 
[A table 1] 
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[0031] The briquetting yield by the crack of a thin Plastic solid with a thickness [ in a forming cycle ] of 1mm is 
shown in a table 1. By the springback at the time of shaping depressuring, since it cannot fabricate, the yield of 
the granulation powder which mixed KETCHIEN black is very as bad as 0%. On the other hand, when it added 
as carbon colloid, it was checked that it can fabricate also with the same carbon powder. However, in the case 
of the example 3 with many additions, apparent density has fallen remarkably and it turns out that the capacity 
per volume of an electrode (energy density) is low. 

[0032] 4. In the charge-and-discharge property measurement examples 1-3 by the negative-electrode regulation 
open sand mold cell, and the examples 1-3 of a comparison, the Plastic solid was cut down in the dimension of 
cm (10x10)2, and it put with the felt made from nickel as a charge collector, and wrapped in the network made 
from nickel (100 meshes of aperture sizes) after that, and nickel lead was welded, and it wrapped in the 
nonwoven fabric made from polypropylene after that, and considered as the negative electrode. Capacity is 
equivalent to about 150 mAh/g for the alloy weight in this case by about 0.5g. On the other hand, the positive 
electrode used two sintering type nickel hydroxide poles (50x50) cm 2 produced by well-known technique. The 
electrolytic solution performed the charge and discharge test using 6 N-KOH, using a Hg/HgO pole as a 
reference pole. Charge-and-discharge conditions are made to discharge, after charging for 7.5 hours and leaving 
it after that in 60mA per alloy weight under the constant temperature of 25 degrees C for 30 minutes until they 
are set to 0.65V to a Hg/HgO pole by 60mA per alloy weight. 100 cycle charge and discharge were repeated on 
this condition. Moreover, it was made to discharge until it was set to 0.50V to the Hg/HgO pole by 300mA per 
alloy weight during this cycle trial, and high-rate-discharge weighted solidity was compared. The result is 
shown in a table 2. 
[0033] 
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[0034] From the result of a charge and discharge test, the examples 1 and 2 of capacity [ the attainment capacity 
and high-rate-discharge capacity ] of 10 cycle eye which mixed carbon colloid are improving compared with the 
example 1 of a comparison without an electric conduction agent, and the example 3 of a comparison using 
nickel powder as an electric conduction agent. Since conductivity is good, this is considered because the 
utilization factor of an electrode became good. However, in the case of an example 3, since the carbon powder 
which carried out abundant content of the carbon powder of low specific gravity, and a moldability was not 
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good and added cannot function as an electric conduction agent, attainment capacity is also low. Moreover, 
since the moldability is bad, capacity lowering according to omission of an alloy grain etc. by the charge and 
discharge of a repeat is also large. On the other hand, as it was also the comparison of the shaping yield, since it 
was not able to fabricate, the example 2 of a comparison which added the powder of KETCHIEN black as an 
electric conduction agent was not able to measure the property as an electrode. 



[Effect of the Invention] The carbon powder addition for raising the conductivity of a Plastic solid electrode by 
this invention as mentioned above is attained, and a high-rate-discharge property can offer the good Plastic solid 
for nickel-hydrogen cells. 



[Translation done.] 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 
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[Translation done.] 
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